[32p]phosphoenolpyruvate is an essential reagent in biosynthetic studies and enzyme mechanistic studies involving phosphoryl group transfer from this substrate. It is not commercially available but there are three procedures for its preparation. The oldest procedure [1] is a chemical synthesis starting from fl-chlorolactic acid and 32p inorganic phosphate. We have had only limited success with this method. In the last year two procedures utilizing phosphoenolpyruvate carboxykinase have been published [2,3]. The procedure of Parra [2] uses the GTP-dependent enzyme from liver mitochondria and the procedure of Mattoo and Waygood [3] makes use of the E. coli ATP-dependent enzyme. Neither enzyme is commercially available, thus at least a partial enzyme extraction must be done prior to the synthesis.
The procedure presented in this report de- Fig. 1A shows the progress of an exchange reaction as a function of time. In this particular reaction containing only 20 units of pyruvate kinase, equilibrium was reached after approx. 150 min. No product other than [32p]phosphoenolpyruvate appeared during the incubation period. Fig. 1B presents a chromatogram of the reaction mixture and the purified product prepared as described above. In order to determine whether the product obtained from the Dowex chromatography was [32p]phosphoenolpyruvate, an aliquot of the chromatographed material was treated with pyruvate kinase and ADP. All of the material was converted back to a product chromatographing with the same R v as [3,-32p]ATP.
These data show that [3Zp]phosphoenolpyruvate can be synthesized in a one step reaction from [3,-32P]ATP via the pyruvate kinase catalyzed exchange reaction at equilibrium. The advantage of this procedure is that it can be done with a commercially available enzyme preparation. The extent of the incorporation of 32p label into phosphoenolpyruvate is determined only by the ratio of the phosphoenolpyruvate and ATP concentrations. This method of [32p]phosphoenolpyruvate synthesis results in a preparation with a decreased specific activity relative to the starting material.
Considering the high specific activities of commercially available ATP, this is not a significant problem.
